Geographic Variation in Leukemia Mortality
in the United States

By BRIAN MacMAHON, M.D.

IFFERENCES BETWEEN countries in
the recorded death rate from leukemia
are considerable. Notable differences are evi-
dent even when countries with reasonably com-
plete death registration are compared. For ex-
ample, the United States, Denmark, and Swe-
den experience death rates from leukemia 114
times as high as those of Canada, Great Britain,
and France, which again have much higher
rates than Ireland, Italy, or Finland (7).
Geographic variation within countries has
also been noted. Hewitt (2), examining death
registration data for England and Wales, noted
a fairly regular gradient from a relatively low
level in the north to a level about half as high
again in the south. Material from the Danish
Cancer Registry (3) showed highest rates in the
capital and lowest in the rural areas. Other-
wise, there were no definite topographical dif-
ferences in Denmark. Higher rates for the
urban compared with the rural population have
been noted also in the United States (). Death
registration data for leukemia in the United
States have been examined on a number of
occasions (6-8), but no study of geographic
variation between regions or States within the
United States has been reported.
The National Office of Vital Statistics of the
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Public Health Service has published annually
data on deaths from leukemia in the United
States, classified according to State of resi-
dence, sex, race, and age, since 1949 (9). Prior
to 1949 the reports did not include a breakdown
by age for deaths from this cause in the indi-
vidual States. The present study is based in
the main, therefore, on data for the 5 years
1949-53. Attention is confined to the white
population. Age-standardized death rates are
shown in table 1 for the male, female, and total
populations of each State and each division.
The standard population used was the total
white population of the United States in 1950;
nine age groups were used in the standardiza-
tions.

In addition to the standardized rates, com-
parative mortality indexes for the individual
States are given in table 1. These indexes ex-
press the observed number of deaths in each
area as a percentage of the number of deaths
expected in the area on the basis of (a) the age
and sex distribution of the population of the
area, and (b) the age-specific and sex-specific
death rates from leukemia observed in the total
United States white population.

Differences Between Divisions

The nine divisions into which the States are
grouped are those used by the Bureau of the
Census. Differences between them in leukemia
death rate were not great. The highest divi-
sion, Pacific, with a mean annual death rate of
69.9 per million, was 20 percent higher than the
lowest, East South Central, with a rate of 58.4.
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Table 1. Leukemia death rates and characteristics for the white population of States and
divisions of the United States, 1949-53 and 1938-42
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New England_______________ 1, 687|1, 331{3, 018|71. 8/52. 7/62. 2| 57.7 97 67 45 1.8 2.0 151
Maine . .________________ 136| 108| 244|56. 5/43. 5(50. 0| 56. 5 78 55 42 1.5 —.2 97
New Hampshire__________ 97 84| 181(67. 2|54. 2|60. 7| 55. 4 95 47 102 2.6 1.8 126
Vermont ________________ 80| 69| 14980. 3|67. 4/73. 8| 54. 4 114 57 100)______|______ 140
Massachusetts .. _________ 881| 683|1. 564|75. 0/52. 6/63. 7| 58. 8 99 73 36 1.5 2.6/ 170
Rhode Island.___________ 111 87| 198/58. 9/42. 5/50. 7| 58. 1 78 59 32 . 8 1.6 118
Connecticut . ____________ 382| 300| 682|77.6(58. 2|167.9| 57.1 105 69 52 2. 8 1.5 152
Middle Atlantic____________ 5, 400(4, 1719, 571|75. 9|56. 5/66. 2| 57,3 103 75 37 1.4 2.5 161
New York_______________ 2, 908|2, 177|5, 085/82. 4/59. 0|70. 6| 58. 3 110 83 33 1.7 2.4 196
New Jersey________ _____ 862 645|1. 507|77. 0|55. 3|/66. 1| 58. 2 103 72 43 1.6 2.6 128
Pennsylvania .___________ 1, 630(1, 349|2, 979|66. 2|53. 5/59. 8| 55. 3 93 65 43 200 25 128
East North Central_________ 5, 5163, 875(9, 391|75.1/53. 2/64. 1] 58.5 100 68 47 2.0 2,5 118
Ohio____________________ 1, 473|1, 077|2. 550|76. 7|55. 4/66. 0| 58. 1 103 63 63 1.6 3.8 116
Indiana_________________ 691] 478|1,169|71. 1(49. 2|60. 1| 59. 1 93 58 60 2.0 1.2 103
Iinois__ . ______________ 1, 551|1. 122(2, 673|74. 1|53. 4/63. 5| 58. 1 99 76 30 1.5 1.7 141
Michigan________________ 1,096/ 7081, 804|75. 0/50. 3/62. 6| 59. 9 97 66 47 1.4 2.7 106
Wisconsin_ ______________ 705/ 490(1, 195|78. 2|56. 7/67. 4/ 58.0 105 75 40 2.5 3.2 104
West North Central . . ._____|2, 948/2, 056|5, 004(79. 7/58.1|68. 8| 57.8 107 71 51 2.0 3.5 113
Minnesota___________ ___._| 749| 481|1,230(94. 3|64. 2|79.2| 59.5 124 90 38 —.5 3.7 132
Towa . . _______________ 572| 393| 965|78. 6|55. 6/67. 1| 58. 6 105 67 57 4.0 3.7 105
Missouri . .______________ 711] 510(1, 221|71. 4/50. 3|60. 8| 58.7 95 61 56 1.9 2.7 120
North Dakota . ._________ 101 85| 186/63. 7|63. 1|63. 4| 50. 2 97 74 31 2.7 1.9 75
South Dakota . .. ________| 141 82| 223/83. 5/55. 7/69. 5| 60. 0 108 69 57 1.6/ 2.4 73
Nebraska _ . . .___________ 287, 193| 480|79. 6/55. 7|/67. 6| 58. 8 106 70 51 4.0 3.9 113
Kansas . . . _____________ 387, 312 699|77. 5/63. 7|70. 6| 54. 9 110 67 64 1.1 4.9 103
South Atlantic . ____________ 2, 444/1, 8044, 248(67. 6/50. 3/58. 9| 57.3 91 56 63 1.9 2.1 96
Delaware________________ 56 35| 91 [83.2(49. 7/66. 4| 62. 6 103 66 56| |- ___ 126
Maryland .______________ 290 238| 528/64. 9|49. 7|57. 2| 56. 6 89 62 44 1.7 2.1 136
District of Columbia.______ 99 73| 17284.0(52. 2|67. 9| 61.7 104 95 9 —.3 —13 267
Virginia_________________ 356 283 639/62.0/48. 6/55. 2| 56. 1 87 55 58 2.6 1.5 91
West Virginia____________ 307| 195| 502(69. 3/46. 1/57. 6/ 60. 1 90 49 84 1.9 2.5 84
North Carolina . . ._______ 382 317, 699(61. 0[49. 8/55. 4| 55. 1 89 54 65 1.9 1.8 79
South Carolina_._________ 175 136/ 311|70. 1|49. 6/59. 8| 58. 6 89 45 98 2.1 1.5 69
Georgia_________________ 373| 268| 641|72. 2|50. 4/61. 2| 58. 9 95 58 64 1.5 2.2 84
Florida . . . ._____________ 406/ 259| 665|71. 7|46. 1|58. 8| 60. 9 92 51 80 1.8 3.9 91
East South Central_________ 1, 372|1, 003|2, 375|67. 9/49.1/58.4| 58.0 93 48 94 1.7 2,7 79
Kentueky .. _____________ 418 307 725(63. 1/47. 4/55. 2| 57.1 86 43 100 2.1 3.0 84
Tennessee_ ______________ 425 343| 768|68. 4/53. 0/60. 6| 56. 3 102 52 96 1.6 3.0 90
Alabama________________ 332 227 559|72. 0|47. 7|159. 7| 60. 2 92 43 114 1.9 2.8 68
Mississippi . .____________ 197| 126/ 323|71. 6(45. 9/58. 7 60. 9 91 56 63 . 8 1.3 64
West South Central . . ______|2, 053|1, 434/3, 487/73. 5/51.1(62. 2| 59.0 97 53 83 1.7 3.3 95
Arkansas________________ 240, 161| 401|65. 7|46. 4/56. 0| 58. 6 87 40 118 2.8 3.7 82
Louisiana . . .____________ 316| 209/ 525/81. 2(50. 6/65. 8 61. 6 102 55 85 1.6 3.3 104
Oklahoma_______________ 376| 267, 643|73.6|53. 3/63.4| 58.0 98 44 123 2.4 4.8 94
Texas___________________ 1.121| 797]1, 918|74. 3|52. 2/63. 2| 58.7 98 59 66 1.0 2.8 95
Mountain _ ________________ 850, 609|1, 459|72. 4/55. 8/64.1| 55.9 100 56 79 .9 3.9 110
Montana________________ 130 85| 21581. 8|64. 6/73. 2| 55.9 113 67 69 1.6 55 94
Idaho___________________ 127 77 204/85. 7|59. 5|72. 5| 59.0 114 50 128 . 8 8.1 77
Wyoming . . .____________ 36 27 63(51. 8/48. 7|50. 3| 51.5 75 53 42| ___|______ 83
Colorado________________ 229| 187| 416|69. 3|57. 6/63. 4| 54. 6 99 59 68 .3 3.4 158
New Mexico_____________ 79 60| 139(56. 7|49. 1|52. 9| 53. 6 85 46 85 1.6 .0 73
Arizona_________________ 102 78| 180/69. 0/53. 1|61. 0| 56. 5 96 51 88 —.2 4.7 97
Utah . _________________ 117 77 194(80. 1/50. 7|65. 3| 61. 2 102 55 85 2.4 4.5 115
N. evada_________________ 30 18| 48/75. 057. 2/66. 1| 56. 7 103 52 98| | . 110
Paclﬁc_: __________________ 2, 802/2, 0774, 879/80. 5/59. 3/69. 9| 57.6 107 75 43 2.6 2.3 132
Washington . . .__________ 477 312\ 789|77. 3|54. 7/65. 9| 58. 6 97 70 39 3.4 2.0 106
regon._.________________ 337| 195 532(84. 4|52. 7/68. 5| 61.6 107 71 51 3.6 4.3 109
California .. _____________ 1, 988|1. 570(3. 558/81. 0/61. 3|71. 56. 9 110 77 43 1.6 2.0 142

! Values are not calculated for States with less than 500,000 white population in 1950.
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All three southern divisions (East South Cen-
tral, West South Central, and South Atlantic)
had rates lower than any other area. By con-
trast, rates were highest in the west. The Pa-
cific, Mountain, and West North Central divi-
sions ranked first, second, and fourth in order
of leukemia death rates.

Since Meadors () found the leukemia death
rate approximately 114 times higher in the
urban than in the rural population of the
United States, some relationship between leu-
kemia death rate and degree of urbanization of
the area might be expected. The lower leu-
kemia death rate in the three southern divisions
is consistent with this expectation. However,
among the other six divisions, the death rates
showed little relationship to the pattern of ur-
banization. The two divisions with the high-
est leukemia rates, Pacific and West North
Central, were third and seventh in a listing
according to urbanization. The two most
urban divisions, Middle Atlantic and New Eng-
land, ranked third and sixth according to leu-
kemia death rates. Meadors’ finding was based
on a direct comparison of the urban and rural
populations and is therefore in no way invali-
dated by the finding of high leukemia rates in
areas with low urbanization, or vice versa. It
seems likely, however, that the urban-rural dif-
ference in leukemia death rates was operating
during the period of the present study to reduce
some of the geographic differences between
divisions.

Adjustment of the divisional death rates is
possible on the basis of the known percentage of
the population of the division classified as
urban, and the assumption that the rates for
the urban population were 114 times higher
than those for the rural population in each divi-
sion. This assumption was made on the basis of
Meadors’ findings for the whole United States.
After adjustment on this basis, divisional death
rates were West North Central 72.7, Pacific 66.8,
Mountain 66.3, East South Central 64.9, West
South Central 64.3, East North Central 63.1,
South Atlantic 62.6, Middle Atlantic 61.9, and
New England 59.1. The adjustment has raised
the rates for the southern divisions relative to
divisions in the northeast, suggesting that the
originally low rates in the south may result from
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the lower percentage of urban population there.
However, the adjustment has accentuated the
difference between the west and the northeast.
The three western divisions now rank first,
second, and third in order of leukemia death
rates.

Differences Between States

The individual States showed greater vari-
ation in leukemia death rates than the divisions
(table 1, fig. 1). States with the highest rates
in 1949-53 were Minnesota (79.2), Vermont
(73.8), Montana (73.2), Idaho (72.5), Califor-
nia (71.0), New York (70.6), and Kansas
(70.6). ILowest rates were in Maine (50.0),
Wyoming (50.3), Rhode Island (50.7), and
New Mexico (52.9).

Greatest variation in leukemia death rates
was between States constituting the New Eng-
land and Mountain divisions. New England in-
cluded the second highest State (Vermont) as
well as the 46th and 48th (Rhode Island and
Maine). In the Mountain division there was
disparity between the four northwestern States
with the rates of 73.2, 72.5, 65.3, and 66.1, and
the four southeastern States with rates of 63.4,
61.0, 52.9, and 50.3. The three Middle Atlantic
States showed less variation, from 70.6 in New
York to 59.8 in Pennsylvania.

On the other hand, the States constituting
the three southern divisions showed fair uni-
formity in their low individual rates. Of the
17 States (including the District of Columbia)
in these divisions. only the District of Columbia,
Delaware, and Louisiana, with rates of 67.9,
66.4, and 65.4, respectively, had rates higher
than the overall rate for the country (64.4).
Similarly, the States of the Pacific and the West
North Central divisions showed almost uni-
formly high rates. Of the 10 States in these
divisions, only North Dakota and Missouri, had
rates lower than the national average.

Once again it might be expected that some of
these geographic variations could be attributed
to differences between States in variables which
are known to affect leukemia death rates, such as
urban dwelling (3, 4) and income (5, 10, 11).
Coeflicients have been calculated for the corre-
lation of the comparative mortality index in
each State with the percentage of the white pop-
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Figure 1.

Mean annual age- and sex-standardized leukemia deaths per 100,000 white

persons for each State, 1949-53.
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ulation of the State classified as urban in 1950,
the median income of the white population in
1949, and the number of active non-Federal
physicians per 100,000 population in 1949. The
correlation with the percentage of urban popu-
lation was small and insignificant (r=0.13=+
0.14), but higher correlations were found with
both median income (r=0.27+0.14) and den-
sity of physicians (r=0.35+0.14). Partial
correlation suggested closer association of the
leukemia death rate with density of physicians
when income was kept constant (r=0.24) than
with income with physician density constant
(r=0.06).

The interpretation of these associations is dis-
cussed below. It is clear however that they
account for only a part of the geographic varia-
tion. In sharp contrast to this trend are, for
example, the high leukemia rates noted in cer-
tain Mountain and other western States in spite
of low physician: population ratios, and the

42

o000
QO00
0

relatively low leukemia rates found in the in-
dustrial middle west.

Variations by Age and Sex

The general pattern of the distribution of
death rates among States was similar for males
and females. The coefficient of correlation be-
tween the rates for males and females in the
same States was 0.55+0.14. There is a sugges-
tion that the sex ratio tended to be high in those
States with high total death rates (r=0.26=+
0.14). However, the correlation coefficient is
not significant. In general, sex ratios were
constant at about 58 percent male from division
to division, and, even between States, differences
were small (table 1). In the few States in
which the proportion of males affected was
higher than average, the age trend was not such
as to suggest any specific occupational risk.

Numbers are too small for reliable examina-
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tion of age trends in the individual States, but
divisional age-specific rates are examined in
table 2. The rate for each age group for each
division is shown as a percentage of the rate
for the United States in the same age group.
The rates in the Pacific division were particu-
larly high (compared with total United States
rates) in the age groups 0-14 and to a lesser
extent in the older age groups. In the West
North Central division, on the other hand, rates
were relatively highest in the older age groups.
Two divisions, Middle Atlantic and East South
Central, were characterized by relatively high
rates in the age groups 15-44.

The different pathological varieties of leuke-
mia have different age and sex trends (72). It
may be, therefore, that these age differences in
rates for divisions are indicative of variations’
in the proportions of the different types of leu-
kemia. On the other hand, local circumstances
may affect the shape of the age trend through
changes in the age-specific risks for a specific
pathological diagnosis. No data permitting
examination of this question are available.

Secular Changes

To determine whether these geographic pat-
terns have undergone any recent changes, data
have been assembled for the 5 years surrounding
the census of 1940 (1938-42). As mentioned
previously, data on leukemia deaths in indi-
vidual States are not available by age for this
period, and age-standardized death rates can-

not be calculated. The measurement of secular
change in mortality in individual States has
therefore been approached in two ways. First,
comparative mortality indexes have been cal-
culated for each State for 193842, using the
total age-specific and sex-specific rates of
1949-53 for the calculation of expected num-
bers. The increase in the index between 193842
and 1949-53 is then expressed as a percentage
of the 1938—42 index in the same State (table 1).
Second, regression lines have been fitted to the
annual crude leukemia death rates in each State
separately for the two periods 1938-45 and
1946-53. From these, the regression coefficient
is shown as the mean annual increment in table
1. This second method does not allow for age
changes in population but gives a crude measure
of the rate of increase of leukemia mortality in
the two halves of the time period.

In examining the comparative mortality
indexes for 193842, we may note that the over-
all pattern is similar to that of the later period,
1949-53. However, there is a suggestion that
the physician-income-urbanization complex was
more influential in determining leukemia death
rates in the early period. Coefficients of corre-
lation of the comparative mortality indexes for
1938-42 with density of physicians and per-
centage of urban population in 1940 were 0.62+
0.14 and 0.60%0.14, respectively. Data on
median income of the white population were not
published by State for the 1940 census. The
stronger association with the urbanization com-

Table 2. Age-specific leukemia death rates in each division, as a percentage of the United

States rate for the same age group, 1949-53

Death
West . East West East | rate per
. Middle Moun- New South Y.
Age Pacific | North - | North . South . South | million
& Central Atlantic Central tain | England Central Atlantic Central United’
States
0-4__ . 114 101 95 106 97 99 102 89 89 58. 7
126 98 105 98 103 107 92 89 87 3.7
106 101 109 99 89 101 89 88 110 20. 8
107 100 111 94 107 89 93 91 111 22.5
100 103 112 98 102 85 96 89 101 33.2
103 106 104 96 98 99 96 97 97 62. 3
102 105 107 99 97 97 98 89 89 129. 7
108 112 103 105 102 92 92 87 88 238. 7
754 119 123 95 99 103 105 108 104 79 339. 1
Total_ . ___ 107 105 101 98 98 96 95 90 90 64. 4
Vol. 72, No. 1, January 1957 43



Figure 2.

Percentage increase in the mean annual age-standardized leukemia death rate in
white persons between 1938—42 and 1949-53.
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plex found in the earlier time period is largely
the result of comparatively higher rates in the
States in the East North Central division and
lower rates in the Mountain States.

The percentage increase in leukemia between
1938-42 and 1949-53 is illustrated in figure 2.
The increase in recorded death rates be-
tween the two periods was greatest in
those areas in which initial rates were low-
est. For the southern States, this increase
may be interpreted as due to a leveling out of
those factors, diagnostic or otherwise, which
were responsible for the initial low rates. In
two areas, however, Vermont and the Mountain
States, such a leveling out cannot be accepted
as the whole explanation of the high percentage
increase between the two periods since the proc-
ess has gone beyond the point of equalization.
Vermont in 1949-53, for instance, had the sec-
ond highest leukemia death rate. Similarly, of
the five Mountain States with increases above
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75 percent, three (Idaho, Utah, and Nevada)
had rates in 1949-53 well above the national
average.

The probability that the increase in leukemia
death rates in certain of the Mountain States is
of different origin from that observed in other
States with initially low rates is further sug-
gested by the observation that in the Mountain
States the rise has affected the second half of
the period almost exclusively. This is shown in
the two columns of table 1 which give mean
annual increments in leukemia death rate for
1938-45 and for 1946-53. In the southern
States with large increases, the increase has oc-
curred in both time periods, whereas in Utah,
Arizona, Idaho, and Montana the increase has
affected the second period predominantly. Dur-
ing 1946-53, two of these States experienced a
rate of increase greater than that experienced
by any other State in the same or the preceding
8-year period.

Public Health Reports



Discussion

In the period 1949-53, the leukemia death
rate recorded in certain States of the United
States was more than 174 times as high as that
in other States. It isnot to be expected that the
geographic pattern should be explained in
terms of any one variable or influence or even
that there should be any one overall pattern.
In fact, several separate trends are evident.

First, reference has been made to the partial
consistency of the findings with previous re-
ports of high leukemia incidence associated
with the social complex which includes urbani-
zation, higher income, better medical care, and
more accurate diagnosis. How much of the
association of leukemia with this complex is
directly attributable to the last component,
more accurate diagnosis, is conjectural.

The fact that leukemia death rates in the in-
dividual States were more closely correlated
with physician: population ratios than with
either income or urbanization suggests that
diagnostic differences are important. However,
the difference between the correlation coeffi-
cients for physician density and income was not
significant. Inaddition, while close association
with measures of medical care suggests, first of
all, differences in diagnostic standards, the pos-
sibility mentioned elsewhere (73) that some
feature of medical care is itself leukemogenic
cannot be overlooked.

It is evident, however, that as a determinant
of the geographic pattern of leukemia death
rate, the importance of this association has
diminished over the time period 1938-53. Cor-
relation coeflicients measuring the association
in the period 1949-53 were almost half those for
1938—42. This is consistent with the wider dis-
tribution of medical care occurring during this
period.

A second feature of the geographic pattern is
the belt of relatively high leukemia death rates
covering the northern half of the United States
west of the Mississippi River. This belt is seen
in both time periods, although it is more marked
in the second. It is clearly not the result of the
association with physician density or urbaniza-
tion discussed in the previous paragraph;
in fact it would appear to be evident in
spite of this, notably, for example, in Mon-
tana and Idaho, both of which have leukemia
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death rates of more than 72 per million,
and only 94 and 77 physicians per 100,000 pop-
ulation, respectively. Highest rates in this belt
were in Minnesota. In fact, in both time
periods, Minnesota had the highest death rate
of all the States, and by a comfortable margin.
Minnesota is, of course, the seat of important
medical graduate and postgraduate teaching
centers. These could explain the especially
high rate in this State on a diagnostic basis, but
it could not account for the much wider plateau
of high leukemia incidence of which the Min-
nesota rate is the peak. It should be noted that
Minnesota as a whole has a physician: popula-
tion ratio no higher than the national average.

A third area of interest centers around cer-
tain of the Mountain States, particularly Ne-
rada, Utah, Arizona, Idaho, and Montana.
The interesting feature here is not so much the
present level of the death rate as its recent rate
of increase. The leukemia death rate in the
area covered by these States almost doubled in
the 8 years 1946-53. The rate of increase in
this period was high in each of these States, and
in two of them (Montana and Idaho) exceeded
that experienced by any other State in the same
or in the preceding 8 years.

The increase is not explained by changes in
the age distribution of the population although
there has been considerable migration into cer-
tain of these areas during the period concerned.
To what extent the increase can be attributed
to improvement of diagnostic facilities is un-
certain. Examination of the trends for certain
other causes of death (duodenal ulcer, diabetes,
cancer of the stomach, uterus, and breast),
diagnosis of which is also dependent on labora-
tory facilities, did not reveal any short-term
change during this period. Of course, this does
not eliminate the possibility of changes in the
specific type of facility upon which the diag-
nosis of leukemia depends.

In 4 of these 5 States, Eisenbud and Harley
noted the greatest levels of radioactivity depos-
ited from atomic tests in spring 1952 (14).
This fact suggests at first sight the possibility
that this source of radioactivity has contributed
to the increase in leukemia death rates. The
possibility is eliminated however by closer con-
sideration. First, after the initial explosion in
New Mexico in 1945, a relatively small one, no
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tests were conducted in the United States until
1951 according to the Office of Public Informa-
tion, United States Atomic Energy Commis-
sion. The upward trend in leukemia death
rates commenced about 1947-48. Second, a
later publication of Eisenbud and Harley show-
ing cumulative radioactive fallout to January
1955 discloses much less correspondence to the
pattern of leukemia increases than did the pat-
tern from the single test series recorded previ-
ously (15). Third, as reviewed by the same
authors, the presently available evidence sug-
gests that the biological effect of fallout in the
amounts observed is trivial.

The trend of leukemia mortality in these
States in the next few years deserves continued
attention.

Summary

United States vital statistics for 1949-53 are
used to compare age-standardized death rates
from leukemia in the different States and divi-
sions of the United States. Areas are also com-
pared with respect to the increase in leukemia
death rate noted since an earlier period (1938-
42). The following features are noted :

1. Some of the geographic pattern of leuke-
mia mortality is explicable in terms of the asso-
ciation of leukemia with urbanization, higher
income, and better medical care. The impor-
tance of this association seems to have dimin-
ished in the decade between the two periods
examined.

2. Independent of this, there is a belt of
high leukemia death rates in States in the north-
ern half of the country west of the Mississippi.

3. In an area covered by five contiguous
Mountain States (Nevada, Utah, Arizona,
Idaho, and Montana) the leukemia death rate
almost doubled in the 8 years 1946-53. Two of
these States individually had greater rates of
increase during this period than any other
State in the same or in the preceding 8 years.
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